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Percutaneous Transhepatic Sono-guided
Trocar Gallbladder Drainage in Emergency
Room Patients
Nan-Han Leu, Chin-Shun Wu and Chiao-Yi Lu
Background: Sono-guided drainage of the gallbladder is mainly performed using
the Seldinger technique. In this study, we used a trocar technique, which is easier
to perform in the emergency room (ER), and evaluated the indications and effec-
tiveness of the procedure.
Materials and Methods: In the past 3 years, 50 ER patients underwent percutaneous,
transhepatic, sono-guided trocar drainage of the gallbladder. We retrospectively
reviewed the patients’ clinical courses, complications and outcomes.
Results: The clinical diagnoses of the 50 ER patients included 30 with acute
cholecystitis, 10 with distal common bile duct (CBD) obstruction with cholangitis
and cholecystitis, seven with gallbladder empyema and three with rupture of gall-
bladder empyema with liver abscess. Of the 50 patients, 29 received non-surgical
treatment, while 21 subsequently underwent elective cholecystectomy. Percutaneous
transhepatic sono-guided trocar drainage of the gallbladder was successful in all
patients. The overall mortality rate was 10%, but the patients did not die due to
the procedure. Four of these patients had complications including severe pain,
hemorrhage and catheter dislodgment.
Conclusion: Most patients who underwent percutaneous transhepatic sono-guided
trocar drainage of the gallbladder obtained quick relief of clinical symptoms. It is
a safe, fast and inexpensive procedure that does not require fluoroscopy. It is
especially well suited for ER patients. Its indications include acute cholecystitis,
gallbladder empyema with or without rupture, and distal CBD obstruction with
infection.
(J Med Ultrasound 2002;10:121–125)
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INTRODUCTION
Patients who present with symptomatic gallstone
disease or acute inflammatory disease of the gall-
bladder to the emergency room (ER) must usually
undergo cholecystectomy. It is generally required in
order to prevent gallbladder sepsis. Morbidity and
mortality increase significantly in acutely ill patients
undergoing emergency cholecystectomy. Thus, per-
cutaneous drainage of the gallbladder may be used
to treat patients who are poor surgical risks [1–4].
Sono-guided, percutaneous, transhepatic drainage of
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the gallbladder is mainly performed using the
Seldinger technique. Instead, we used a percutaneous,
transhepatic, trocar drainage technique for our ER
patients and evaluated its indications for use and its
effectiveness.
MATERIALS AND METHODS
We retrospectively reviewed the medical charts (from
March 1998 to February 2001) of 50 ER patients
who underwent sono-guided, percutaneous,
transhepatic drainage of the gallbladder using the
trocar technique. Patients’ clinical courses, technical
problems and associated complications were
analyzed. The average age of the 50 patients was
68 years, with a range of 23 to 89 years. There was
a 2:1 male preponderance among the patients.
The diagnosis of acute cholecystitis was based
on clinical history, physical examination, laboratory
confirmation and abdominal  sonographic
examination. Abdominal computed tomography (CT)
examinations were performed in 20 patients for the
evaluation of severity of inflammation or involved area.
The access route for trocar drainage of the gall-
bladder was determined using sonography, preferen-
tially using the transhepatic route. The skin was
anesthetized and a scalpel blade was used to open
the skin and subcutaneous tissue. The sonographic
probe (Diasonic VST Master 3.5 or 5.0 MHz cur-
vilinear array transducer, (Milpitas, California, USA)
was held by hand to the left side as the one-step
pigtail catheter assembly was placed into the gall-
bladder using the trocar technique. The most com-
mon catheter system used was a 25-cm-long 8-F
drainage catheter with side holes (PBN Medical,
Stenløse, Denmark). With sonographic monitoring
of transhepatic gallbladder puncture using the free-
hand method, the one-step pigtail catheter was clearly
seen in the gallbladder. Then, the catheter was pushed
off the needle and the pigtail loop was reformed
in the gallbladder. All procedures were performed
at the patient’s bedside and were finished in about
15 minutes (Fig. 1A, 1B).
RESULTS
Sono-guided gallbladder drainage using the trocar
technique was successfully performed in all 50 pa-
tients. On the average, patients underwent continuous
gallbladder drainage for about 7 days. The clinical
diagnoses and data are summarized in Table 1.
Thirty patients with acute cholecystitis, 10 patients
with common bile duct (CBD) stones resulting in
cholangitis and cholecystitis, 10 patients with em-
pyema of the gallbladder, of whom three had rupture
of the empyema combined with liver abscess were
recorded. Forty patients had jaundice and increased
total serum bilirubin. The mean total bilirubin level
was about 6.4 mg/dL (range: 1.3–23.1 mg/dL). Bile
culture revealed Escherichia coli in 24 patients as
the predominant microorganism. Three patients had
two microorganisms in their bile cultures. After
sono-guided trocar drainage of the gallbladder,
patients had relief of fever, decreased white blood
cell (WBC) counts and decreased serum total bi-
lirubin within 3 days.
Fig. 1. A) During the percutaneous, transhepatic, sono-
guided trocar procedure, the sonogram shows the location
of the one-step catheter (white arrow). B) Sonogram
confirms the location of the pigtail tube (white arrow)
in the gallbladder.
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Twenty-nine of 50 patients received the non-
surgical treatment, decompression of the gallbladder
and systemic antibiotic therapy. Two of the 29
patients died due to multi-organ failure. We thought
that the factors contributing to mortality included
underlying systemic disease, age over 70 years and
delayed treatment before admission. Twenty-seven
of 29 patients recovered well.
Twenty-one of 50 patients subsequently under-
went elective cholecystectomy after their general
conditions had improved. Three of 21 patients died
of postoperative infection with sepsis and multi-
organ failure. Complications of the procedure in-
cluded dislodgment of the pigtail catheter,
hemorrhage, severe pain, vagal reaction and bile
leakage (Table 2).
About 1 week after adequate drainage of the
gallbladder, cholangiography via the pigtail catheter
was performed in 15 of the 50 patients in order
to determine the presence or absence of stones
(Fig. 2). If gallstones or CBD stones were present,
further surgery was planned.
DISCUSSION
Sono-guided drainage of the gallbladder was de-
scribed in 1980. In previous reports, it was found
to be an effective diagnostic and therapeutic tool in
Table 2. Course, complications and outcomes
Course/complications/outcome Patients
Mean continuous GB drainage days 7
Pigtail tube cholangiography 15
Non-surgical treatment
Recovered well 27
Died 2
Elective cholecystectomy
Recovered well 18
Died 3
Complications
Severe pain 1
Dislodgment 2
Hemorrhage 1
GB = gallbladder.
Table 1. Clinical data by gender
Clinical diagnosis and data Males Females Total
Acute acalculous cholecystitis 8 5 13
Acute calculous cholecystitis 10 7 17
Calculous cholecystitis with CBD stone 7 3 10
GB empyema without rupture 5 2 7
GB empyema with rupture 2 1 3
Increased bilirubin* 25 15 40
Bile culture
Escherichia coli 16 8 24
Klebsiella pneumoniae 14 3 17
Others 7 5 12
CBD = common bile duct; GB = gallbladder.
*Mean total bilirubin: 6.4 mg/dL (range: 1.3–23.1 mg/dL). Normal total bilirubin: 0.2–1.2 mg/dL.
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critically ill and high-risk patients [2–4]. It also
provided safe and easy access to the biliary system
for bile cultures, stone extraction and cholangio-
graphy, in addition to a reduction in procedural
costs. [5]
The majority of sono-guided gallbladder drainage
is performed using the Seldinger technique, which
usually requires fluoroscopy. We performed gall-
bladder drainage using the trocar technique success-
fully in all 50 patients at the bedside, and did not
require fluoroscopy. The whole procedure was
quickly performed within 15 minutes. We believe
that it is well suited for ER patients.
Decompression of the acutely inflamed gallblad-
der by percutaneous gallbladder drainage combined
with medical treatment can promptly relieve the
symptoms of acute cholecystitis [6]. Among our
patients and in current reports, over 90% of patients
had rapid relief of clinical symptoms within 24 to
48 hours. Patients may then elect to undergo chole-
cystectomy after their conditions have improved. Of
our 50 patients, 27 received non-surgical treatment
and recovered well. We believe that emergency
cholecystectomy is not absolutely necessary for all
ER patients who present with acute cholecystitis or
stones and cholangitis, especially the elderly or high-
risk patients.
In 10 of the 50 patients with cholecystitis and
distal CBD stones, biliary tract decompression proved
to be of value in lowering morbidity and mortality
prior to urgent surgery. Cholangiography through
the pigtail catheter demonstrated the obstruction level
and CBD stones, and provided information for
surgical planning. Therefore, the sono-guided per-
cutaneous gallbladder drainage is both a diagnostic
and therapeutic procedure. High-level CBD obstruc-
tion caused by stones or tumors is not an indication
for this procedure [7, 8].
The complications of sono-guided percutaneous
gallbladder drainage usually include the bile leakage,
severe pain, vagal reaction, catheter malpositioning,
dislodgment and hemorrhage. Many of the reported
problems are technical in nature. With refinements
in technology, many of these complications could
be avoided [9]. The Seldinger technique requires
more manipulations, including the needle, guidewire,
dilator and pigtail catheter. Thus, it is easier to cause
bile leakage, severe pain and catheter malpositioning.
The trocar technique is a simple one-step procedure.
Complications were infrequent among our patients.
The focus of this report is the safety and efficacy
of the percutaneous, transhepatic, sono-guided trocar
technique for gallbladder drainage for the treatment
of ER patients with acute cholecystitis or cholecys-
titis combined with distal biliary obstruction. We
believe that the trocar technique of gallbladder
drainage can reduce the risk of definitive surgery
among ER patients. In almost all patients who
underwent the trocar technique of percutaneous
gallbladder drainage, relief of symptoms was very
quick. It is a safe, fast and inexpensive procedure
that does not require fluoroscopy and is well suited
for ER patients. To enhance success with this
technique, we suggest that a well-trained sonologist
perform the procedure. Its indications include acute
cholecystitis and gallbladder empyema with or
without rupture. Distal CBD obstruction with
infection is a relative indication. Subsequent elective
cholecystectomy depends on the patient’s condition
after gallbladder drainage. Although percutaneous,
transhepatic, sono-guided trocar drainage of the
gallbladder is a simple procedure, it could reduce
mortality and morbidity and improve survival among
Fig. 2. Through the pigtail tube, cholangiography shows
gallstones in the cystic duct (white arrow). There is no
evidence of stones in the common bile duct.
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ER patients presenting with acute cholecystitis and/
or biliary obstruction with infection. Further study
of the technique is warranted.
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